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Thickness Dependence of Electrical Conductivity In A
Thin Film Thermoelectric Composite
David Zagaceta, William Rogers, Andres Breucop, Brian Herrera

Abstract
In this work we utilize the Van Der Pauw
method for measuring and calculating
the electrical conductivity of a composite
material in relation to its thickness.
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The electrical
measurements are then
fit to a linear model using
least squares for each
configuration.

Power Source
The power source
applies a series of
known currents through
one side of the sample
in two configurations,
horizontal and vertical.

Least Squares
AT A x* = ATb

Least Squares Fit

Measurement Station
The sample is loaded at
a fixed position within a
vice, while four electrical
contacts are fixed to its
corners.

Return Rj

R is the slope of the
linear fit, which
physically corresponds
to the directional
resistance of the
sample. One value for
the horizontal direction,
one for the vertical
direction.

Power Meter
The power meter
measures a voltage on
the opposite side from
which the current is
applied.

Results

Data
Sets

Magnified Image
of Sample
Nanostructured Bi2Te3
Carbon Nanotube Matrix

Van Der Pauw Calculations
Rs represents the total
resistance of the sample. It is
calculated using the Van Der
Pauw equation. This cannot be
solved using algebra, so iterative
methods are used.

Van Der Pauw Equation

True?

Return Rs

Once the Van der Pauw
equation is satisfied, the sheet
resistance RS is known. Then
the electrical conductivity is
the reciprocal of the product of
sheet resistance and sample
thickness.
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The results show that
initial conductivity values
are inversely proportional
to the thickness. Further
investigation into the
physical structure is
needed to determine the
reason for this behavior as
well as to develop an
analytic solution.
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